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THEY STILL HAVENT TOLD YOU - Jan 12, 2022 


Sup Apes, 


Full disclaimer before | go on, another APE posted the link to this document last week, | have searched for the post but 
cant find it. If you know who it was, please send me their name so | can give them the credit for finding it. 


The below document was written by Bruce Knuteson and published to https://arxiv.org/abs/2201.00223 where you can 
download a pdf copy if needed. 


The link looks sus so | think this flew under the radar the first time it was posted. | have copied each page to image 
below so you can view without downloading the PDF. The site is actually fine and is an open access distributor for 
scholarly articles and seems to be owned by Cornell University. 


brief synopsis: 


The world’s stock markets display a decades-long pattern of overnight and intraday returns seem- 
ingly consistent with only one explanation: one or more large, long-lived quant firms tending to 
expand its portfolio early in the day (when its trading moves prices more) and contract its portfolio 
later in the day (when its trading moves prices less), losing money on its daily round-trip trades to 
create mark-to-market gains on its large existing book. In the fourteen years since this extraordinary 
pattern of overnight and intraday returns was first noted in the literature, no plausible alternative 
explanation has been advanced. The main question remaining is therefore which of the few firms 
capable of profitably trading in this manner are guilty of having done so. If any of this is news to 
you, it is because the people you trust to alert you to such problems still haven't told you. 


Basically the author provides evidence that a large hedgefund (or hedgefunds) are using fuckery to generate their 
returns in the period of market close to market open. This practice could explain the usual dip we see at open. The 
manipulation is clear and SEC is either wilfully ignorant or incompetent. 


| read this before last weeks AH fuckery and keep going back to it. The article looks at overnight and intraday returns 
across the market and also GME and the SEC report that followed, ripping it to pieces and pointing out the numerous 
flaws : 


"Footnote 78 (and specifically its penultimate sentence) says the SEC does not know who all was short GameStop’s 
stock. If you established a huge short position in GameStop on December 15, 2020 and did not trade GameStop for the 
next month, the SEC’s analysis thinks you have no position in the stock because the SEC’s analysis is ignorant of 
everything that happened before December 24, 2020. The title of the SEC’s plot should more accurately be “buying 
activity of some traders with large short positions in GameStop,” with a note clearly admitting they don’t really know what 
“some” means and therefore their orange histogram should be bigger and they don’t really know how much bigger. Since 
the point of the plot is that there isn’t much orange, the fact that there really should be more orange and the reader 
doesn’t have any sense of how much more orange there should be sort of defeats the point of the plot. Beginning the 
second to last sentence of footnote 78 with “Note that” — as though reminding you of a minor caveat they have previously 
mentioned rather than telling you for the first time a detail that undermines their entire analysis — comes across as 
particularly slimy. Not providing the number of shares that ended up being the threshold for “large” does little to increase 


the feeling of transparency. " 


TLDR: A large hedgefund (or hedgefunds) have been manipulating the market for at least 14 years to generate 
overnight returns whilst keeping intraday gains low or flat. The SEC continues to ignore the issue. Given most 
retail are locked out of trading out of hours, this affects us all. 


edit: As many apes in the comments have noticed, this document is actually the most recent instalment of a series dating 
back to 2016. see this post for part 


1: https://www.reddit.com/r/Superstonk/comments/s2w1xn/information_impact_ignorance_illegality_investing/ 
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I. FACTS 


As in our previous articles on this topic [1—5], the ba- 
sic facts of interest are a remarkable pattern of overnight 
and intraday returns in the world’s stock markets over the 
past three decades. (An “intraday return” is the return 
from market open to market close. An “overnight return” 
is the return from market close to the next day’s market 
open.) This remarkable pattern is robust, well estab- 
lished [!—14], undisputed, and easily reproducible. You 
can recreate all of the plots in this article using publicly 
available data [15] and our publicly available code [1(]. 

To establish a baseline of normality relative to which 
the real world can be compared, let us think through 
what we expect a plot of a stock’s overnight and intraday 
returns to look like. In general, we expect a plot of stock 
returns to be a random walk with slight upward drift. A 
positive return is expected, on average, for the bearing 
of risk. If you compare the distribution of overnight re- 
turns with the distribution of intraday returns (as we do 
in Figure 4 of Ref. [5]) for any of the individual stocks 
or indices in this article, you find the distribution of in- 
traday returns is wider than the distribution of overnight 
returns. Since returns are due to the bearing of risk and 
the intraday risk is greater than the overnight risk, you 
expect a larger intraday return than overnight return, on 
average. 


Following this logic and generating some random num- 
bers to visualize what it implies, Figure 1 shows what 
plots of overnight and intraday returns from 1990 to 
present should look like [36] [87]. The blue (overnight) 
and green (intraday) curves in Figure 1 each look like a 
random walk. They generally go up. This is partly due to 
the previously mentioned positive expected return, and 
partly due to survivorship bias. (In later figures, we will 
be showing companies of interest today, not companies 
that were of interest in 1990. We have crudely modeled 
this survivorship bias in Figure | by discarding plots with 
low total return.) The green curve usually ends up higher 
than the blue curve. Figure | is sensible and understand- 
able. Figure 1 is what you expect. 

Figure 2 shows plots of overnight and intraday returns 
for twenty-one major stock market indices around the 
world. Turn the page and compare Figure | with Fig- 
ure 2. See if you can tell a difference. 

Figure 3 shows plots of overnight and intraday returns 
for fifty stocks in the S&P 500 index in the United States. 
Take a moment, take a look, and take in how Figure 3 
looks nothing at all like Figures | and 2. Pay attention 
to the absurd numbers, too [/s]. 

Finally, noting that China is the exception in Figure 2 
and having seen the US companies in Figure 3, take a 
guess as to what plots of overnight and intraday returns 
for companies in China look like. Then check out Fig- 
ure 4, which shows plots of overnight and intraday re- 
turns for the fifty stocks in China’s SSE 50 index. Give 
yourself a break if your guess missed the mark, and give 
yourself time to fully appreciate the raw awesomeness of 
some of those numbers [39]. 

You may consider Figure 2 (together with other plots 
of overnight and intraday returns, like those in Figures 3 
and 4) to be the basic facts of interest in this article 
and in our previous articles on this topic [1-5]. These 
basic facts are well established [|~14]. They are robust 
to using data from other data providers, to using prices 
at times shortly after (rather than at) market open and 
shortly before (rather than at) market close, and to other 
basic robustness checks [1-14]. Our articles on this topic 
are unusual among academic research in that you do not 
need to take our word for anything we say because you 
yourself can easily fact check everything we say [15, 16]. 
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FIG. 1: Fifty examples (generated with random numbers) of what plots of overnight and intraday returns should look like. 
The horizontal axis spans January 1, 1990 to December 31, 2021. The (linear) vertical axis of each plot extends from —1 
(—100%) (bottom of plot) through 0 (where the blue and green curves start, at left) to the largest cumulative return achieved 
(top of plot). The green curve shows cumulative intraday returns (from market open to market close). The blue curve shows 
cumulative overnight returns (from market close to the next day’s market open). Thus, for example, if you had invested $1 
thirty-two years ago in the top left plot and had gotten only intraday returns, you would have netted a profit of +$12.03 (and 
realized a return on your original $1 investment of +1,203%). The code used to make this figure is available at Ref. [16]. 
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FIG. 2: Cumulative overnight (blue) and intraday (green) returns to twenty-one major stock market indices over thirty-two 
years, from January 1, 1990 to December 31, 2021. The format of each plot is the same as Figure 1. A return of +1 is 
equivalent to a return of +100%. If you had invested @1 in India’s SENSEX on July 1, 1997 and had gotten only overnight 
returns, by December 31, 2021 you would have made 712,171, for a cumulative return of roughly +1,217,100%. If you had 
gotten only intraday returns, you would have lost %0.9989, suffering a cumulative return of —99.89%. Data and code are publicly 
available [15-17]. A version of this figure with logarithmic vertical scale (and showing the UK’s FTSE 100 instead of Spain's 
IBEX 35 [15]) is provided in Ref. [5]. 
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FIG. 3: Cumulative overnight (blue) and intraday (green) returns to the first fifty companies sorted alphabetically by name 
in the S&P 500 index (as of December 31, 2021) from the start of 1990 (or the first date for which data are available) to 
December 31, 2021 [19]. The format of each plot is the same as Figure 2. If you had invested $1 in Apple on January 1, 1990 
and had gotten only overnight returns, thirty-two years later you would have made $1,242, for a cumulative return of roughly 
+124,200%. If you had gotten only intraday returns, you would have lost $0.43, suffering a cumulative return of —43%. Data 
and code are publicly available {15, 16]. This figure is a small subset of the analysis in Ref. [7], presented as a picture. 
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FIG. 4: Cumulative overnight (blue) and intraday (green) returns to the fifty companies in China’s SSE 50 index [20]. The 
format of each plot is the same as Figure 3. If you had invested CN¥1 in China Life Insurance (601628) at the start of 2007 and 
had gotten only intraday returns, fifteen years later you would have made CN¥ 150.92, for a cumulative return of +15,092%. If 
you had gotten only overnight returns, you would have lost CN¥0.9933, suffering a cumulative return of —99.33%. Data and 
code are publicly available [15, 16]. 


Il. PROOF 


We have previously provided the only plausible expla- 
nation so far advanced for Figure 2 {1—3]. In the fourteen 
years since the top left plot in Figure 2 was first noted 
in the literature [6], no plausible alternative explanation 
for Figure 2 has been proposed [1, 5]. The explanation in 
Refs. [1-3] is the only explanation anyone has come up 
with that fits the facts. 

“Firm proof” is a set of facts seemingly consistent with 
only one explanation. Figure 2 is a set of facts seem- 
ingly consistent with only one explanation. Figure 2 
itself therefore constitutes firm proof of the story told 
in Refs. [1-3]. Anyone wishing to argue otherwise must 
point to facts seemingly inconsistent with that story (in 
the same way we have disproved other attempted expla- 
nations [{4]) or clearly articulate an alternative explana- 
tion that fits the facts. 

As far as your money is concerned, the burden of proof 
is on your regulator to convince you Figure 2 is not a 
problem, not on us to convince you it is. Figure 2 shows 
suspicious return patterns in your investments. That 
should concern you. When you see something suspicious 
in one of your investments, you should ask for an explana- 
tion. If you do not get an explanation that makes sense, 
you should take your hard-earned money elsewhere. 


Ill, REGULATORS 


If you trust your regulator to have conclusively inves- 
tigated Figure 2, a comparison with Bernie Madoff may 
be useful. (Feel free to replace Madoff — the former chair- 
man of the NASDAQ stock exchange who ran the largest 
Ponzi scheme in history [22] [40] — with a scandal closer to 
home, like Wirecard [23], where applicable.) Everything 
about Figure 2 is more problematic than Madoff. The 
obvious suspects here are a few well established firms. 
(With Madoff, there was just one.) This issue is techni- 
cally more complicated, since it involves actual trading. 
(Madoff wasn’t trading.) Most importantly, no regula- 
tor wants to find it has missed an obvious case of market 
manipulation or fraud with broad scope. (Madoff’s scope 
was comparatively small.) Any investigation of this issue 
will therefore involve a regulator who does not want to 
find evidence of market manipulation asking a well estab- 
lished quant firm to analyze its own trading for evidence 
of market manipulation — a situation unlikely to produce 
evidence of market manipulation even in the presence of 
market manipulation. 

If you think financial regulators are more competent 
now than they were at the times of their previous scan- 
dals, a recent report from the United States Securities 
and Exchange Commission (SEC) on curious price move- 
ments in the stock of GameStop [21] will cure you of that. 

The main popularly understood conclusion of the 
SEC’s report, to the extent there are any conclusions to 
speak of, is that the remarkable increase in the price of 


GameStop’s stock in January and February 2021 was not 
due to large short sellers covering their positions [24—33]. 
The analysis supporting this conclusion, which conve- 
niently falls on a single page (page 28) of their report [21] 
that we reproduce verbatim in Figure 5, is a fine example 
of the quality of analysis of which the SEC is currently 
capable. 

The SEC’s analysis in Figure 5 purports to show that 
large short sellers were a small fraction of the total buy 
volume during the weeks of interest, and therefore the 
covering of short positions by large short sellers was 
not primarily responsible for the increase in GameStop’s 
price. The SEC’s report has no author list or contact 
information for correspondence {2!], denying us the op- 
portunity to reach out to confirm our reading (just in 
case we misinterpret), but that presumably means the 
report was carefully written and designed to stand on its 
own, so take a minute to fully absorb Figure 5. 

The appearance of the gibberish phrase “value 
weighted average price” (twice!) in footnote 78 is con- 
cerning. No person familiar with volume weighted aver- 
age price would make this mistake. Footnote 78, which 
describes the heart of the analysis behind the report's 
main conclusion, appears to have been written by some- 
one whose understanding of both value and volume stops 
at the letter v. 

Fortunately, the other sentences in footnote 78 contain 
no words that start with v, so we should be able to take 
them at face volume. Reread the second to last sentence 
in footnote 78 in Figure 5 and chew on it for a minute. 

Footnote 78 (and specifically its penultimate sen- 
tence) says the SEC does not know who all was short 
GameStop’s stock. If you established a huge short po- 
sition in GameStop on December 15, 2020 and did not 
trade GameStop for the next month, the SEC’s anal- 
ysis thinks you have no position in the stock because 
the SEC’s analysis is ignorant of everything that hap- 
pened before December 24, 2020. The title of the 
SEC’s plot should more accurately be “buying activity 
of some traders with large short positions in GameStop,” 
with a note clearly admitting they don’t really know 
what “some” means and therefore their orange histogram 
should be bigger and they don’t really know how much 
bigger. Since the point of the plot is that there isn’t much 
orange, the fact that there really should be more orange 
and the reader doesn’t have any sense of how much more 
orange there should be sort of defeats the point of the 
plot. Beginning the second to last sentence of footnote 78 
with “Note that” — as though reminding you of a minor 
caveat they have previously mentioned rather than telling 
you for the first time a detail that undermines their en- 
tire analysis — comes across as particularly slimy. Not 
providing the number of shares that ended up being the 
threshold for “large” does little to increase the feeling of 
transparency. 

Having eviscerated the analysis purportedly support- 
ing the SEC’s main conclusion with a single paragraph, 
let us now review the clue we provided in Ref. [5] (months 
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See Blocher, Jesse and Ringgenberg, Matthew C., Short Covering (February 11, 2019), 
available at: https://ssrn.com/abstract=2634579. 


This figure shows the total buy volume during half-hour intervals from January 19 to 
February 5, 2021, of traders identified as having a large short position in GME, along 
with total buy volume and the value-weighted average stock price, using data from CAT. 
We identify traders with large short positions by first calculating traders’ average 
inventory positions as of January 15, 2021, and isolating the Firm Designated IDs 
(“FDIDs”) with an average negative position, excluding market makers and high 
frequency traders (i.¢., identified as traders that offset their trades within a day). We then 
isolate the FDIDs with negative inventories below (ie., more negative than) the median 
as our sample of heavily shorted traders. We then identify the buy trades initiated by 
these FDIDs over the next two weeks (January 19 — February 5). Note that since the 
CAT sample only begins on December 24, 2020, we are not able to include FDIDs’ 
inventory positions accumulated prior to this date. Value-weighted average stock prices 
are obtained from TAQ. 


FIG. 5: Page 28 of the SEC’s GameStop report [21], reproduced verbatim. The image quality of the plot and labeling text is 
the same as Ref. [21]. The first and last sentences of footnote 78 incorrectly refer to “value-weighted average stock price,” a 
phrase that does not make logical sense and isn’t a thing. The analysis described on this page (and particularly the second to 
last sentence in footnote 78) undermines the popularly understood conclusion of Ref. [21], as we explain in Section III. 
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FIG. 6: The value of $1 of GameStop (top) and AMC 
(bottom) stock, invested at the start of 2020, getting only 
overnight or intraday returns. The vertical axis of each plot 
has logarithmic scale. One dollar invested in GameStop at 
the start of 2020, getting only intraday returns, would leave 
you with $0.59 on December 31, 2021, for a cumulative return 
of —41%. This figure first appeared in Ref. [5]. 


before the release of the SEC’s report) that contains more 
insight into the cause of the GameStop saga than the en- 
tirety of the SEC’s report (which represents nine months 
of SEC staff investigation at the prompting of Congress). 

Figure 6 shows overnight and intraday returns to 
GameStop’s stock over the two years from January 1, 
2020 to December 31, 2021, with logarithmic vertical 
scale. You can easily make this plot yourself [15, 10]. 
Figure 6 is striking: all of the positive returns during 
the period of interest came overnight. The SEC does 
not mention this remarkable fact anywhere in their re- 
port [21]. In fact, the SEC explicitly excludes overnight 
~ the period of greatest interest — in their plot shown in 
our Figure 5. Although the SEC’s plot does not explic- 
itly label times of day, footnote 78 tells us each histogram 
bin spans thirty minutes, and there appear — it is hard 
to tell because the image quality is so poor, almost as 
if the plot itself is embarrassed to be seen in the SEC’s 
report and is actively trying to wriggle its way out of it 
~ to be thirteen bins per day, so the SEC’s plot appears 
to show data from market open (9:30am) to market close 
(4pm). Our Figure 6 shows that the period of greatest 
interest is from market close to market open. Explicitly 
excluding the most important time period is exactly the 
sort of analysis choice you should expect from the SEC, 
and one that is fully consistent with the quality of the 
rest of the page shown in Figure 5. 


To be clear, we do not claim to know (or care 
in the slightest) whose trading caused the GameStop 
saga. We showed Figure 6 in Ref. [5] in an attempt 
to draw people’s attention from a curiosity that does 
not matter (GameStop) to its overnight/intraday re- 
turn pattern (top of Figure 6) to the much more strik- 
ing overnight/intraday return pattern in its compan- 
ion meme stock AMC (bottom of Figure 6) to the 
overnight/intraday return pattern in the world’s major 
stock market indices (Figure 2), a problem that is tens 
of trillions of dollars more important. We reprise Fig- 
ure 6 in this article only because the SEC’s GameStop 
report [21], released months after Ref. [5], provides us 
with an opportunity to assess the SEC’s ability to un- 
derstand the cause of anything. 

So, to recap, the SEC by its own admission did not fig- 
ure out whose trading caused the increase in GameStop’s 
price [41], the SEC’s analysis purportedly supporting its 
conclusion that the covering of short positions didn’t 
cause the run up in price does not actually support that 
conclusion, the SEC ignored the overnight/intraday clue 
they might have focused on to understand the cause (Fig- 
ure 6), they did not mention (much less explain) the re- 
markable fact that all of the positive returns over the pe- 
riod of interest came overnight, at least one of the authors 
appears to be confused about value and volume, and the 
entire report generally reads more like a belated final 
write-up from an underwhelming summer intern than a 
definitive account from one of the world’s premier finan- 
cial regulators. 

Our point is not to make fun of how many mistakes 
the SEC can pack into a single page consisting of noth- 
ing more than one plot and one footnote [12]. Our point 
is as serious as your money is to you. If you had any 
illusion that the SEC is capable of determining whose 
trading is behind the extraordinary plots in Figures 2 
and 3, Ref. [21] should fully disabuse you of your fancy. 
Ref. [21] speaks values about the SEC’s ability to under- 
stand the cause of things. You don’t want people who 
can’t determine the cause of things policing anything re- 
lated to your money. 

The SEC’s handling of the issue we are concerned 
about [1-5] is far worse. Despite being fully aware of 
the problem [5], the SEC has publicly claimed that pub- 
lic equity markets in the United States function well, has 
encouraged the public to invest in them, and has not 
told the public about the suspicious returns in the United 
States stock market so obvious in many of the individual 
stocks in Figure 3 and in the US indices in Figure 2. The 
SEC is telling you everything is fine while not telling you 
about suspicious features of your investments that clearly 
show everything is not fine. The SEC is thus actively en- 
gaged in precisely the sort of behavior they are supposed 
to be protecting you against. 

You definitely don’t want people who have willfully and 
repeatedly chosen to not tell you about suspicious return 
patterns in your investments policing anything related to 
your money. 


Value of $1 invested in a meme stock, getting only 
overnight or intraday returns (logarithmic vertical scale) 
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FIG. 6: The value of $1 of GameStop (top) and AMC 
(bottom) stock, invested at the start of 2020, getting only 
overnight or intraday returns. The vertical axis of each plot 
has logarithmic scale. One dollar invested in GameStop at 
the start of 2020, getting only intraday returns, would leave 
you with $0.59 on December 31, 2021, for a cumulative return 
of —41%. This figure first appeared in Ref. [5]. 


before the release of the SEC’s report) that contains more 
insight into the cause of the GameStop saga than the en- 
tirety of the SEC’s report (which represents nine months 
of SEC staff investigation at the prompting of Congress). 

Figure 6 shows overnight and intraday returns to 
GameStop’s stock over the two years from January 1, 
2020 to December 31, 2021, with logarithmic vertical 
scale. You can easily make this plot yourself [15, 10]. 
Figure 6 is striking: all of the positive returns during 
the period of interest came overnight. The SEC does 
not mention this remarkable fact anywhere in their re- 
port [21]. In fact, the SEC explicitly excludes overnight 
~ the period of greatest interest — in their plot shown in 
our Figure 5. Although the SEC’s plot does not explic- 
itly label times of day, footnote 78 tells us each histogram 
bin spans thirty minutes, and there appear — it is hard 
to tell because the image quality is so poor, almost as 
if the plot itself is embarrassed to be seen in the SEC’s 
report and is actively trying to wriggle its way out of it 
~ to be thirteen bins per day, so the SEC’s plot appears 
to show data from market open (9:30am) to market close 
(4pm). Our Figure 6 shows that the period of greatest 
interest is from market close to market open. Explicitly 
excluding the most important time period is exactly the 
sort of analysis choice you should expect from the SEC, 
and one that is fully consistent with the quality of the 
rest of the page shown in Figure 5. 


To be clear, we do not claim to know (or care 
in the slightest) whose trading caused the GameStop 
saga. We showed Figure 6 in Ref. [5] in an attempt 
to draw people’s attention from a curiosity that does 
not matter (GameStop) to its overnight/intraday re- 
turn pattern (top of Figure 6) to the much more strik- 
ing overnight/intraday return pattern in its compan- 
ion meme stock AMC (bottom of Figure 6) to the 
overnight/intraday return pattern in the world’s major 
stock market indices (Figure 2), a problem that is tens 
of trillions of dollars more important. We reprise Fig- 
ure 6 in this article only because the SEC’s GameStop 
report [21], released months after Ref. [5], provides us 
with an opportunity to assess the SEC’s ability to un- 
derstand the cause of anything. 

So, to recap, the SEC by its own admission did not fig- 
ure out whose trading caused the increase in GameStop’s 
price [41], the SEC’s analysis purportedly supporting its 
conclusion that the covering of short positions didn’t 
cause the run up in price does not actually support that 
conclusion, the SEC ignored the overnight/intraday clue 
they might have focused on to understand the cause (Fig- 
ure 6), they did not mention (much less explain) the re- 
markable fact that all of the positive returns over the pe- 
riod of interest came overnight, at least one of the authors 
appears to be confused about value and volume, and the 
entire report generally reads more like a belated final 
write-up from an underwhelming summer intern than a 
definitive account from one of the world’s premier finan- 
cial regulators. 

Our point is not to make fun of how many mistakes 
the SEC can pack into a single page consisting of noth- 
ing more than one plot and one footnote [12]. Our point 
is as serious as your money is to you. If you had any 
illusion that the SEC is capable of determining whose 
trading is behind the extraordinary plots in Figures 2 
and 3, Ref. [21] should fully disabuse you of your fancy. 
Ref. [21] speaks values about the SEC’s ability to under- 
stand the cause of things. You don’t want people who 
can’t determine the cause of things policing anything re- 
lated to your money. 

The SEC’s handling of the issue we are concerned 
about [1-5] is far worse. Despite being fully aware of 
the problem [5], the SEC has publicly claimed that pub- 
lic equity markets in the United States function well, has 
encouraged the public to invest in them, and has not 
told the public about the suspicious returns in the United 
States stock market so obvious in many of the individual 
stocks in Figure 3 and in the US indices in Figure 2. The 
SEC is telling you everything is fine while not telling you 
about suspicious features of your investments that clearly 
show everything is not fine. The SEC is thus actively en- 
gaged in precisely the sort of behavior they are supposed 
to be protecting you against. 

You definitely don’t want people who have willfully and 
repeatedly chosen to not tell you about suspicious return 
patterns in your investments policing anything related to 
your money. 


IV. ECONOMISTS 


The failure of economists — particularly those in 
academia — to warn you about the problem so obvious 
in Figure 2 is just as egregious as the failure of your 
regulators. Key parts of their failure can be attributed 
directly to specific features of their incentive system. 

The peer review process strongly favors articles with an 
explanatory narrative, disfavoring articles without such a 
narrative that clearly lay out puzzling empirical facts and 
clearly point out the puzzle. Refs. [(, 7], which clearly lay 
out the puzzling empirical facts in Figure 2 and clearly 
point out the puzzle, were never published. The papers 
on this topic that have entered the peer-reviewed liter- 
ature are therefore those with facts presented to sup- 
port stories that make no sense, instead of those like 
Refs. {(, 7] that most clearly lay out the facts and de- 
scribe the puzzle [43]. 

Academics get no credit for seconding something some- 
one else has already said. Since we have clearly estab- 
lished ourselves as the ones who will receive full credit for 
the explanation in Refs. [1~%], no academic has any in- 
centive whatsoever to make Figure 2 and its implications 
more widely known. Worse still, as time passes it be- 
comes ever harder to acknowledge Figure 2 as a problem 
while saving face [44]. 

If you wanted to create an incentive system that ap- 
pears fine to outsiders but is intentionally designed to 
keep people from recognizing Figure 2 as a problem and 
raising the appropriate alarm, you would copy the cur- 
rent incentive system in academic economics. 

Incentives aside, economists are poorly trained for 
this problem. Economists generally believe markets are 
efficient, but nothing about Figure 2 looks efficient. 
Economists believe positive expected returns are due to 
the bearing of risk, but Figure 2 shows negative intra- 
day returns ranging from -50% to -99.89% outside the 
US and China. Economists generally view markets as 
composed of a large number of small traders, but many 
small traders should not produce the striking consistency 
of the blue and green curves in Figure 2. No general eco- 
nomic argument at the level of a stock market index is 
going to produce the striking differences in the overnight 
and intraday return patterns in individual stocks shown 
in Figure 3. No economic argument at the level of in- 
dividual stocks that accommodates Figure 3 is going to 
produce the striking similarity in the overnight and in- 
traday return patterns in the indices around the globe 
(excluding China) in Figure 2. The economist’s view of 
the world hinders his recognition of Figure 2 as a prob- 
lem, and his limited toolkit contains nothing particularly 
helpful for addressing it [15] [46]. 

Incentives and poor training aside, economists’ failure 
to solve the puzzle of Figure 2 can be equally attributed 
to poor taste in research topics. Ignoring a plot like Fig- 
ure 2 is a jaw-dropping failure of judgment. Separately, 
the puzzle of Figure 2 is all about how individual orders 
affect prices, a topic that has been largely ignored by 
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academic economists. As we have previously noted [2], 
most of the academic research of value on this topic has 
been conducted by former physicists. In our personal ex- 
perience, also, former physicists are drawn to the topic 
of market impact in a way (and with a vigor) those from 
other backgrounds are not. For all their talk about prices, 
economists have contributed surprisingly little of value to 
the understanding of how an order entered into the type 
of continuous-time, two-sided limit order book used in 
the world’s stock markets quantitatively affects the price 
at and after that order is placed. 

Again, you need not take our word for anything we say. 
Ask an economist whose trading caused Figure 2. If he 
provides more than one explanation, it means he doesn’t 
really believe any of them — if he really believed one of 
them was right, he wouldn’t have bothered mentioning 
the others — and you can avoid playing whack-a-mole by 
asking him to commit to the one explanation he consid- 
ers most plausible. Demand an article that fleshes out 
and pins down the explanation to ensure you both have 
a common understanding of what exactly the explana- 
tion entails and to avoid playing a version of whack-a- 
mole with one mole that shifts its shape whenever it gets 
whacked. Read the article carefully and consider it se- 
riously [17]. Decide for yourself whether the attempted 
explanation in the article explains the bizarre facts in Fig- 
ures 2, 3, and 4, including the large negative intraday re- 
turns in Figure 2, the striking consistency of the blue and 
green curves in Figure 2, the diverse overnight /intraday 
return patterns in individual stocks in Figure 3, and the 
communist-like homogeneity of the patterns in Figure 4. 

Our point is not to be critical for the sake of being 
critical [48]. Our point is every bit as serious as your 
money is to you. Economists’ sanguine attitude toward 
Figure 2 is far less reassuring when you understand the 
mismatch between Figure 2 and their actual expertise. 
When listening to the experts, it is important to correctly 
identify the relevant expert for the problem at hand. 

The correct explanation for Figure 2 (and the correct 
theory of market impact) coming from a former physicist 
is not surprising or something economists should be em- 
barrassed about. Their failure to recognize Figure 2 as a 
problem, their failure to bring Figure 2 to your attention, 
and their failure to acknowledge and address the impli- 
cations of the only explanation that fits the facts, on the 
other hand, are all shameful. These failures have effec- 
tively ceded to us full credit for the explanation and all 
its many, varied, and highly consequential implications. 
These include all the myriad (and mostly dire) implica- 
tions of the culpable firms’ trading having directly caused 
most of the suspiciously high returns to the world’s stock 
markets over the past three decades. 

You don’t want people who can’t recognize Figure 2 as 
a problem making economic policy decisions that affect 
your money, and you certainly don’t want people who 
knew about Figure 2 and willfully and repeatedly chose 
to not tell you about suspicious return patterns in your 
investments anywhere near your money. 
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V. QUANTS 


The explanation in Refs. [1—3] begins by noting a gen- 
erally known but widely underappreciated feature of the 
world’s stock markets: early in the trading day, spreads 
are wide and depths are thin, while later in the trading 
day, spreads are narrow and depths are thick. A trade 
early in the day therefore moves the price more than an 
equally sized trade later in the day. Importantly, some of 
this price impact decays slowly, as described in Section 2 
of Ref. [3]. 

A market participant with a sufficiently large portfolio 
can therefore expand his portfolio early in the day, when 
his trading moves prices more, and contract his portfolio 
later in the day, when his trading moves prices less, creat- 
ing mark-to-market gains on his large existing book that 
exceed the cost of his daily round-trip trading. We call 
this market manipulation the Strategy [2, 3], and we de- 
note by M [1] any market participant using the Strategy. 
M’s risk-return profile is most favorable if M is gener- 
ally market neutral, hedged against market returns (and 
possibly also other factor returns) over which M has less 
short- and medium-term manipulative control. To exe- 
cute the Strategy, M’s trading must be systematic. To 
benefit from the Strategy, M’s portfolio must be large. 
M is thus a large, generally market neutral quant firm 
using the Strategy. 

To maximally benefit from the Strategy, M expands 
his portfolio early in the day: before, at, or shortly after 
market open [19]. Because the impact of his earliest trad- 
ing immediately starts decaying [3] and because of the 
speed with which spreads narrow and depths thicken as 
the trading day begins in earnest, a wide range of trading 
profiles will lead to much of the price movement of M’s 
morning expansion appearing in the opening price [5()]. 

Figure 3 fits this picture even better than we have 
any right to expect given M’s slowly time-varying port- 
folio, the three decade time period, and the possibility 
of more than one M contributing. For the stocks M 
likes to be consistently long (roughly one-third of those 
shown in Figure 3, consistent with the fraction noted in 
Ref. [7], and including ATVI, AMD, and AIG), you see 
an overnight /intraday return pattern consistent with M 
expanding his long positions before and at market open, 
pushing the price up and causing the positive overnight 
(blue) curve, and then contracting his long positions later 
in the day, causing the negative intraday (green) curve. 
For the stocks M likes to be short (also roughly one- 
third of those shown in Figure 3, including ABT, ACN, 
and A), you see a negative overnight (blue) curve caused 
by M pushing the price down as he expands his short 
positions before and at market open, and a positive in- 
traday (green) curve caused by M pushing the price up 
as he contracts his short positions later in the trading 
day. The remaining one-third of the stocks in Figure 3 
show no clear pattern, corresponding to stocks M was 
neither consistently long nor consistently short over this 
time. 


This story [1-3] is easily falsifiable and highly predic- 
tive. It predicts an M using the Strategy. This prediction 
is not something you or we can test with publicly avail- 
able data, but it is a prediction a competent financial 
regulator can test [51]. If no M exists, then the explana- 
tion in Refs. [!—3] is wrong. Finding M and knowing M’s 
trading, a regulator should be able to generally match 
M’s positions and trading with the most strikingly con- 
sistent of the rich patterns in Figure 3. If not, then the 
explanation in Refs. [1-3] is wrong [52]. 

Figure 4 shows what happens when M can’t easily ex- 
pand and contract his long positions. As insightfully 
pointed out in Ref. [8], China is the only country that 
prohibits buying a stock and then selling it later the same 
day. In the presence of this restriction in China, the story 
in Refs. [1-3] predicts no overnight (blue) lines going up 
or intraday (green) lines going down in any stock trading 
on an exchange in China [53]. This strong prediction is 
borne out in all but two of the fifty striking plots in Fig- 
ure 4. We do not know the cause of the two exceptions 
(SAIC Motor and Haier Smart Home), but we imagine a 
highly entertaining story that will never be told in En- 
glish and ends with someone disappearing. 

We have previously noted [1, 2] that M can stumble 
upon the Strategy without specifying exactly how that 
stumbling occurs. This stumbling upon might happen for 
a reason an onlooker could guess, but it is far more likely 
to happen for a reason an insider debugging the code can 
easily find but an onlooker would never guess. (Anyone 
who codes knows the havoc you can wreak with errors as 
simple as passing data in the wrong units [4] or failing to 
initialize the values of an array to zero. If you genuinely 
want to know the cause of some strange behavior, you 
can straightforwardly determine it by wading into the 
code and persistently debugging it. Speculating from afar 
is usually a waste of time.) If there is more than one 
such M, this stumbling upon could have happened in 
different ways in each firm. Importantly, any firm that 
happened upon the Strategy would have been more likely 
than others to do well and survive. 

Similarly, the reason M’s trading has driven overall 
prices upward (Figure 2) might be for a reason an on- 
looker could guess [54], but it is far more likely to be for 
a reason an insider debugging the code can easily find 
but an onlooker would never guess. As in the preceding 
paragraph, there is a Darwinian-like pressure at work: 
any particularly impactful change to M’s trading that 
tends to obviously and systematically push prices down 
(over a time period long enough to draw suspicion) is 
more likely to be flagged, investigated, and corrected (by 
any self-respectingly paranoid M himself) than a feature 
of M’s trading that tends to obviously and systematically 
push prices up (which nobody will question and every- 
body will be very happy about). 

Although we have described an initially accidental M, 
quants are not stupid, and any initially accidental M will 
eventually realize what he is doing [55]. From that point 
on M is malicious, not accidental, and M’s use of the 


Strategy and M’s ensuring that overall prices go up, not 
down, is deliberate, not an accident. 

The profits M creates for himself using the Strategy 
are ill-gotten gains. Any profits M obtains from other 
bets (including in other asset classes) that are materially 
aided by M’s systematically pushing up stock prices are 
also ill-gotten gains [56]. More than all [57] of M’s profits 
may be ill-gotten even if M is a multi-strategy firm and 
only one component of M employs the Strategy. 

So, to recap, the explanation in Refs. [1-3] fits the 
general pattern of overnight and intraday returns in the 
United States in Figure 3, fits China as the exception in 
Figure 2 and the strikingly homogeneous pattern among 
China’s companies in Figure 4, handles the negative in- 
traday returns in the other countries in Figure 2, explains 
the striking consistency in the blue and green curves in 
Figure 2, and predicts (and would explain the existence 
of and success of) one or more large, long-lived quant 
firms who have employed the Strategy, for which there 
are several candidates. 

Increasing reliance on automation in all areas of our 
lives makes it ever more important that we be capable 
of identifying when an algorithm has gone off the rails 
and be able to step in, determine what is going on, and 
take whatever actions are necessary to correct it. The 
stunning failure of regulators, economists, and others to 
recognize Figure 2 as a problem and take corrective ac- 
tion in an arena as public and closely followed as the 
world’s stock markets is not promising in this regard. 

The mixup of units that jeopardized the Mars Cli- 
mate Orbiter over two decades ago need not have doomed 
it [34]. From Ref. [85]: “[G]round controllers ignored a 
string of indications that something was seriously wrong 
with the craft’s trajectory, over a period of weeks if not 
months. [And] managers demanded that worriers and 
doubters ‘prove something was wrong,’ even though clas- 
sic and fundamental principles of mission safety should 
have demanded that they themselves, in the presence of 
significant doubts, properly ‘prove all is right’ with the 
flight.” 

Figure 7 shows overnight and intraday returns to Ev- 
ergrande as a teaser, much like we showed Figure 6 in 
Ref. [5]. If a suspicious return pattern seems to consis- 
tently pop up in matters that are of concern for other 
reasons, you probably want to figure out what is going 
on. When something suspicious like this appears, you 
definitely don’t want people who can’t figure out what 
is going on, who likely caused what is going on, or who 
didn’t tell you about what was going on anywhere near 
your money. 


VI. THEY STILL HAVEN’T TOLD YOU 


Even if Figure 2 somehow miraculously turns out to be 
fine, the failure of others to bring the problem suggested 
by Figure 2 to your attention is utterly inexcusable. 

The fundamental problem here is not quants, 
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FIG. 7: The value of one Hong Kong dollar of Evergrande 
stock, invested at the start of 2010, getting only overnight 
or intraday returns. The vertical axis has logarithmic scale. 
HK$1 invested in Evergrande at the start of 2010, getting only 
intraday returns, would leave you with $0.002 on December 
31, 2021, for a cumulative return of —99.8%. 


economists, regulators, journalists, and others failing to 
understand that Figure 2 is suspicious or that the ex- 
planation in Refs. [!—3] is the only one that fits. The 
fundamental problem is that these people dislike the im- 
plications. If the world’s stock markets had been going 
down with the consistency they have been going up, these 
same people would have been all over any suspicious re- 
turn pattern that might have provided a clue as to why. 

This issue is not rocket science or nuclear physics. The 
intellectual skills required are the ability to distinguish 
lines that go up from lines that go down, and the level of 
ethical behavior required is a simple willingness to alert 
others to a glaringly obvious problem. These are the 
lowest of low bars. Remarkably, of the many thousands 
of people who could have clearly and persistently brought 
this matter to your attention, we are the only ones who 
have chosen to do so. 

Every single person who could have warned you about 
the problem so obvious in Figure 2 and chose not to has 
made a significant contribution to the course of human 
events in the same way so many others have contributed 
to the greatest train wrecks of history — by staying silent. 
At the time of this writing, their callously self-interested, 
intellectually dishonest, and cowardly contribution con- 
tinues. As if to deliberately emphasize just how little 
they care about your well-being and your having the in- 
formation you need to make good decisions, they still 
haven't told you. 


